Since Stuzin et al's landmark article 1 describing temporal nerve branch anatomy and the underlying temporal fat pad, a great number of studies have reported on the relationship of temporal branch anatomy to the fascial layers and various fat pads of the temporal region. Unfortunately, these studies presented anatomical findings that often yielded contradictory results. To date, even among these studies, no article has included detail about the relationship of the temporal nerve to the retro-orbicularis oculus fat (ROOF) and/or the suborbicularis oculi fat (SOOF). A defined relationship between the temporal nerve branches and these fat pads is essential to minimize the risk of nerve injury during browlift procedures. A great number of studies have reported on the temporal branch anatomy and its relationship to the fascial layers and various fat pads of the temporal region, but no article has included information on the relationship of the temporal nerve to the retro-orbicularis oculi fat (ROOF) and/or the suborbicularis oculi fat (SOOF). Objectives: The authors report the results of a series of human cadaver temporal nerve dissections, with particular attention paid to its relation to the ROOF and the SOOF. The results of a literature review and a subsequent open browlift are also reported to confirm the results of the cadaver study. Methods: Dissection was performed on 15 fresh human cadavers, for a total of 29 hemifaces. The course and relationships of the temporal nerve branch to the fascia, fat pads, and landmarks in the temporal region were noted and detailed. A thorough review was also performed for 23 articles, to compare the author's anatomical findings with data in the previous literature. Results: During cadaver dissection, the temporal branch was found to lie on the undersurface of the superficial temporal fascia. In the supraorbital area, the ROOF existed in the loose areolar plane or deep layer of the superficial temporal fascia, with the temporal nerve branch directly superficial to it. The temporal branch passed lateral to the SOOF in its superiomedial course at the level of the zygoma. These findings were later confirmed during an in vivo open browlift as well. Conclusions: The ROOF was formerly unrecognized as an important sentinel marker for possible injury to the temporal nerve branch during browlift. However, this cadaver study and its accompanying literature comparisons show that browlift dissection, whether endoscopic or open, should aim to keep the ROOF fat in the superficial plane, ensuring that the nerve branch is safe from iatrogenic injury.
In this article, we present the results of a cadaver study that included intricate temporal nerve dissections to offer a more complete description of the temporal anatomy.
MethodS
Dissection was performed on 15 fresh human cadavers, for a total of 29 hemifaces. Each dissection was performed with 3.5-times loupe magnification. We paid particular attention to the course of the temporal nerve branch and its relationship to the fascia, fat pads, and landmarks in the temporal region.
To document the similarities and differences between the findings in this cadaver series and the anatomical descriptions published previously, we performed a systematic review of the existing literature. Studies were selected based on their topic; articles evaluating similar data were included in the study. Each of the 23 articles reviewed and their corresponding findings are detailed in Table 1 .
Finally, we confirmed our findings in an in vivo open browlift.
ReSultS
During dissection, the division of the temporal fascia into a superficial temporal fascia and a deep temporal fascia was clearly observed. The superficial temporal fascia was found to be contiguous with the galea and frontalis superiorly and the superficial musculoaponeurotic system (SMAS) anteriorly. The deep temporal fascia, which overlies the temporalis muscle, was contiguous with the periosteum in all directions.
As previously described, the deep temporal fascia was further divided into two leaflets, superficial and deep. Superior to the superior orbital margin, the deep temporal fascia remained a single, fused layer. Inferior to this temporal line of fusion, the deep temporal fascia split as it continued to eventually meet the zygomatic periosteum. These two leaflets invest the superficial temporal fat pad ( Figure 1 ). 1 The temporal nerve was found to perforate the parotidomasseteric fascia caudal to the zygomatic arch. The nerve crossed the zygoma not as a single branch but in three distinct rami, with anatomic variants ranging from two to four in number (Figure 2 ). These three divisions are best described as anterior (orbicularis), middle (frontalis), and posterior (auricularis). We found the well-described concentric continuous craniofacial tissue planes, which exist above and below the zygomatic arch, to be fused as they crossed the arch prominence. Despite the superficial course of the nerve branches, this fascial relationship confirms that it remains subgaleal (subfascial) (Figure 3 ). In each case, the nerve rami entered deeply into the superficial temporal fascia (temporoparietal fascia) at or proximal to the arch. The anterior ramus coursed deep to the surface of the orbicularis oculi, remaining superficial to the underlying SOOF. The middle division passed lateral to the SOOF in its superiomedial course toward the end motor targets invested in the superficial temporal fascia. Fine and variable arborization of the nerve occurred distally.
In the supraorbital area, we found the ROOF to be present in the deep layer of the superficial temporal fascia, which has also been described as an avascular, loose areolar plane safe for dissection.
diScuSSion
Studies from various authors in distinct specialties have described several locations for the trajectory of the temporal branch of the facial nerve. These discordant findings are readily apparent (Table 1) ; 53% of the studies (nine of 17 that investigated that particular anatomical area) found that the temporal nerve crossed the zygoma as rami rather than a single branch. In addition, the studies showed no consistent pattern of relationship between the nerve and the temporal vessels in terms of specific anatomic plane and location. Finally, the number of fascial planes described in the temporal region ranged from two to four. We believe that this confusion is generated by individual anatomic variation, the fusion of anatomic planes and fascias at the temporal region, and the absence of a unified nomenclature to describe the fascial structures. For our study, we employed the nomenclature described by Stuzin et al 1 and found that the temporal branch ran along the undersurface of the superficial temporal fascia, in accordance with their original description and the majority of studies. [1] [2] [3] [4] [5] [6] [7] [8] [9] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] 22 The ROOF is defined by May et al 23 as "a layer of fibrofatty soft tissue deep to the orbicularis oculus muscle, superficial to the orbital septum and orbital rim, and extending medially from the superior orbital nerve and laterally to a varying distance over the lateral upper orbit." To further characterize the fat pad, Hwang et al 21 correlated the size of the fat pads to the size of the orbit. Accordingly, the ROOF's horizontal length is around twothirds of the transverse orbital dimension, and the vertical height corresponds to one-third of the vertical orbital dimension. The SOOF is the supraperiosteal fat located under the orbicularis oculus muscle and above the zygoma. 24 Similar to the ROOF, the SOOF also has a vertical and a horizontal component. The horizontal component's length is almost equal to the transverse orbital dimension, and the height of the vertical component is three-fourths of the vertical orbital size. 21 Our cadaver dissection confirmed the locations of the ROOF and SOOF and their relationship to the temporal nerve branches. The ROOF existed in a loose areolar plane deep to the superficial temporal fascia, with the temporal nerve branch directly superficial to it. A similar relationship existed for temporal branch fibers that traveled to the inferolateral orbit, as they were also superficial to the SOOF. This anatomic relationship is clinically relevant to plastic surgeons interested in facial rejuvenation since both the ROOF and SOOF are often relied upon as anatomic landmarks during blepharoplasties and browlifts.
(text continues on p. 18) The ROOF has previously been unrecognized as an important sentinel marker for possible injury to the temporal nerve branch during browlift. The elevated flap for upper facial rejuvenation includes, from superficial to deep, the following structures: skin; very thin subcutaneum; superficial layer of the superficial temporal fascia with its invested superficial temporal vessels, invested temporal nerve branches, and invested mimetic muscular end targets; and the ROOF in the loose areolar plane below the superficial temporal fascia (Figure 4) . Therefore, the presence or visualization of the ROOF is a harbinger that the finely arborized nerve branches and superficial temporal vessels lie one layer superficially, as with the SOOF more inferiorly. In particular, with the subperiosteal endoscopic approach, visualization of superficial fat likely represents the ROOF, indicating that the periosteal plane has been breached. With this marker, the informed surgeon will know that he or she should transition back to the deeper subperiosteal plane to ensure that the nerve branch is safe from iatrogenic injury ( Figure 5) .
We also confirmed several other previously reported findings: that the nerve crosses the zygoma as distinct rami, not as one trunk 12 ; that the superficial temporal vessels are an important landmark in localizing the nerve; that the localization of the nerve is best described by a triangle comprising the caudal zygomatic arch, the frontal branch of the superficial temporal artery, and the vertical line where this artery crosses the highest point of the frontal eminence 9 ; and last, that the temporal branch runs along the undersurface of the superficial temporal fascia. 
concluSionS
The location and path of the temporal nerve have been characterized many times over, occasionally with Figure 1 . The ROOF is shown superficial to the periosteum. This is a cephalocaudal view, with the bicoronal flap reflected forward. The superficial temporal vessels can be seen within the superficial temporal fascia. The superficial temporal fat pad is invested by the superficial and deep leaflets of the deep temporal fascia. The temporalis muscle is located deep to the deep temporal fascia, which is continuous with the periosteum. DL, deep leaflet of the deep temporal fascia; DTF, deep temporal fascia; E, ear; SL, superficial leaflet of the deep temporal fascia; STFP, superficial temporal fat pad; STV, superficial temporal vessels; TM, temporalis muscle; ROOF, retro-orbicularis oculi fat; SOOF, suborbicularis oculi fat. conflicting results. Despite the number of anatomical studies of the area, the ROOF and SOOF were formerly unrecognized as important sentinel markers for possible injury to the temporal nerve branch during facial rejuvenation. This cadaver study shows that the anterior and middle divisions of the temporal nerve have distinct relationships with the ROOF and SOOF. The authors believe the addition of the ROOF and SOOF as sentinel markers in facial rejuvenation to be an important piece in each surgeon's understanding of the complicated temporal anatomy.
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